
United States Patent ANptRAPEMARK Office 



APPLICATION NO. 
10/008,800 

23125 



nUNGDATE 
11/08/2001 



FIRST NAMED INVENTOR 
Mark A. Gerber 



7590 



06/02/2004 

FREESCALE SEMICONDUCTOR, INC. 
LAW DEPARTMENT 

7700 WEST PARMER LANE MD:TX32/PL02 
AUSTIN, TX 78729 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria. Virginia 223 13- 1450 
www.usplo.gov 



ATTORNEY DOCKET NO. 
SC11588TK 



CONFIRMATION NO. 
7112 



EXAMINER 



ROMAN, ANGEL 



ART UNIT 



PAPER NUMBER 



2812 



DATE MAILED: 06/02/2004 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



Office Action Summary 



Application No. 

10/008,800 


Applicants) 

GERBERETAL 


Examiner . 

Angel Roman 


Art Unit 

2812 





Period fo7 R^^l''"-'^^^^^^^ 
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Status - . 

1)13 Responsive to communication(s) filed on 24 February 2004 • .. 
2a)n This action is FINAL 2b)El This action is non-final. 

3) p Since this application is in condition for.allowance except for formal. matters, prosecution as to the merits is 
closed in accordance with the practice under Exparfe Quayle, 1935 CD. 11, 453 o.G. 213. 

Disposition of Claims > 

4) 13 eiaim(s) 1-15 and 28-so is/are pending in the application. 
4a) Of the above claim(s) . 

5) D Claim(s)_^ ? is/are allowed. 



iis/are withdrawn from consideration. 



6) 13 Claim(s) 7.2.6.7.7^--?5 ?fl ^n.4n»nH A^.i^n js/are rejected. 

7) 13 Claimfe) 3-5:8-10.29 41 Rnn 4? .Q/aro »hj^^t^^ - 

8) n,.CIaim(s) __^ are subject to restriction and/or election requirement. 
Application Papers 

, 9)n The specification is objected to by the Examiner. 

^ 10)13 The drawing(s) m on 04 August 2003 is/are: a)KI accepted or b)^ objected to by the Examiner 
. ... Applicant may not request that any objection to the drawmg(s) be held in abeyance. See 37 CFR 1.85(a) 
_ Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1 121(d)^ 
. 1 1)U The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152; 
Priority under 35 U.S.C. §119 

12)0 Acknowledgment is made of a claim for.foreign priority under 35 U.S C § 119(a)-(d) or (f) 
-a)nAll b)nSome*c)nNoneof: \. 

, I 'D Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 



, \ Claim Objections , .. ' 

■ ' . ' ' ' - ■ ■ ■ '■ • . •■, - '■■ :k ■ }•'■ 

1. Claim l is pbjected to because of the followirig iriformalities: In IjneB "the 
.first plane" should be replaced with -the second plane-- since the tape is . • 
attached along the second plane; in line 13 'Ihefirst pads'-^should be i-eplaced 
with --first pads- and in line 1 5 "the second pads" should be replaced with 
.second-pads-, since there is no antecedent basis for these claim limitations. 
Appropriate .cprrection is required. . " . ' . . . . 



2. . Claim 3 Is objected to because of the following informalities: In line 1 3, 
• "the epcapsuiating'' should be replaced with--encapsulating-. Appropriate . 
coi"rebti6n is. required.. " ' . 



3. Claims 4 and 5 are objected to for their depend^^^ 

' . ' ' ' ' . ' > 

-I. . ' . - ' ^ 

4. ' Claim 43 is objected to because of the following informaiities: in line 8 ' 
"test, pads", should b^ replaced with --pads- Appropriate correction is required; 

Claim Rejections • 35 use §102 

5. The following is a quotation of the appropriate paragraphs of 35 

U.S.C. 102 that form the basis for the rejections under this section made in this 

■■ * » . . • ' ' ' ' \ ■ ' ' ' , 

Office action: • * . 
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A person shall be entitled to a patent unless - 

nnht^ic"®"*'"" Pl®"*^'* °' ^ P""*®<^ publication in this or a foreign country or in . 

the lTnrtJdLTes . 

2?i n«w o f H V"'*^*^ "^^^''^ the invention by the applicant for patent or 

(2) a patent granted on an application for patent by another filed in the UnTed Sta^^^ 

the freaty defined in section 351 (a) shall haye the effects for purposes of this subsection of an 

international application designated th^Unld 
States and was published under Artide 21 (2) of such treaty in the English language. • • 

■ - < „ 

: 6, Claims 6, 1 1 . 12, 30, 31 , 35-37 and 39 are rejected under 35 . 
U.S.C. 1 02(b) as being anticipated by Eng et al. U.S. Patent 5,798,564 A. 

Eng et al. discloses a method for forming a package device, comprising; 
providing a package substrate 12 having a first surface along a first plane and a 
second surface along a second plane (see figure 1 ). wherein the package ; 
substrate 12, has a cavity 1 2b between the first plane and .the second plane and 
is not form from encapsulating material; placing a first integrated cii-cuit 16 in the 
cavity 12b (see figure 2); placing a second integrated circuit 25 adjacent to the 
first-integrated circuit 16 outside the cavity i 2b.: such that die attach material 24 . 
(see column 2, lines 10-12) is interposed between the first integrated circuit 16 
and the second integrated .circuit 25; and depositing encapsulating material. (27a, ' 
28b) over the first integrated circuit 16 and the second integrated, circuit 25, the 
ehcapsuiating'material , not overlying at least one pad. The package substrate 

further comprises a supporting member 13 along the second plane of the 
substrate and between the first integrated circuit 16 and the second integrated 
circuit 25 (see figure 3). Eng et al. also discloses electrically connecting the first 
integrated circuit 16 to first pads 19 located on the first surface; electrically 
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cprinecting the second iritegrated circuit 25 to second pads located ori the 
second surface, wherein the electrically connecting comprises wire bonding (see 
, figure 3); and depositing a first portion of encapsulating material, over the first • 
integrated circuit prior to the step of placing the second integrated circuit, and • 
depositing a second portion of the encapsulating material over the second 
integrated cirpuit (see figures 1-3). 

' ' I ' ' ■ . "* . * 

1. 

h7. Claimse, 11 -13,. 30-32 and 35.37 are rejected under 35 U.S;C/ 10^^^^ 

being anticipated by Huang etal. U.S. Patent 6,344 687 61 ' 

Huang et^l. discloses a method for forming a package device, ", / 

comprising; providing a package substrate 200 having a first surface along a first. " 

plane and a second surface along a second plane (see figure 4), wherein the 
' package substrate has a cavity between the first plane and the second plane ' 

(see figure 6); placing a first integrated cirpuit 240 in the cavity; placing a second . \ 
2, integrated drcuit 220 adjacent to the first integrated circuit 240 outside the cavity, \ 

such that a conduptive supporting member 232 is interposed between the-first : 

integrated circuit 240 and the second integrated circuit 220; and depositing . 

encapsulating material (230, 250) over thefirst, integrated circuit 240 and the. - 
second integrated pircuit 220, wherein the package substrate 200 is not fprmed v • . . ' 
from encapsulating material (see figure 7). Huang et al. also discloses die attach ' ' i 
material interposed, between the first integrated circuit 240 and the second ^ 
integrated circuit 220 (see column 3, lines 50-56) and electrically connecting the 
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first and second integrated circuits to pads (204, 206, 21 0) on the first and 
second surfaces, wherein the connection is by wire bonding. 

Claim Rejections • 35 use § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set. forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 

hp Slnf^'" 'h?J°" ^ °^ °l differences between the subject matter sought to • 
be patented and the pnor art are. such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 

SrS^l ![ Patentability shall not be negatived by the manner in which the 

inveniion was iriade. • 

9. This application currently names joint inventors. In considering ■ 
patentability of the claims under 35 U.S.C. 1 03(a), the examiner presumes that 
the subject matter of the various claims was commonly owned at the time any 
inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1 :56 to point out the inventor 
and invention dates bf each claim that was not commonly. owned at the time a 
later invention was made in order for the examiner to consider the applicability of 

35 U.S.C. 1 03(c) and potential 35 U.S.C. 102(e). (f) or (g) prior art under 35 
□.S.C. 103(a). . 

10. This application currently names joint inventors. In considering 
patentability of the claims under 35 U.S.C. 1 03(a), the examiner presumes that 
the subject matter of the various claims was commonly owned at the time any 
inventions covered therein were made absent any evidence to the contrary. 
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. Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor ' 
and invention dates of each claim that was not commonly owned at the time a 
later invention was made in order for the examiner to consider the. applicability of 

'35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 

. U.S.C. 103(3). - •. 

11. Claims 1, 2, 30and 33 are rejected under 35 y.S.C.103(aXas being 
unpatentable over Shin et al. U.S. Patent 6,515,356 B1 in view of Higgins III U.S. 
Patent 5,291,062 A. ' • 

. Shin discloses a method for forming a package device, comprising; 
providing a package substrate 1 0 having a first surface along, a first plane, 
wherein the'package substrate 10 has-a cavity between the first plane and the 
second plane;:attaching a tape 40 (supporting member) to the package substrate 
1 0 along the second plane; placing a first integrated circuit 2 on the tape and in 
the cavity (see figure 2); depositing encapsulating ^^^^^ 
integrated drcuit; removing the tape; placing a second integrated circuit 
3adjacent to the first integrated circuit outside the cavity (see figure 6A); 

* ^ * • 

depositing encapsulating material over the second integrated circuit 3; electrically . 
connecting the first integrated circuit to first pads 1 5, wherein the first pads are 
located on the first surface; and electrically connecting the second integrated 
circuit to second pads, wherein the second pads are located on the second ' 
surface, wherein the encapsulating material does not overlie any of the pads. 
Shin et al. also discloses depositing the encapsulating materials using a transfer 
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molding process (see figure 13) and an optional conductive supporting member. 
Shin is applied as above but lacks anticipation on disclosing at least one of the • 
pads accessible for testing purposes. Shin et al. discloses forming solder balls ■ 
30on thepads 15, therefore..the pads 15 would be available for testing before 
forming the solder balls 30, therefore, it would have been obvious to one having 
/ordinary skills in the art at.the time the invention was made^to 
accessible for testing in the primary reference of Shin et al., Furthermore Higgins • . 

Ill discloses testing an integrated circuit before completing a packaging proc^^^ , , ■ 
. It would have.been obyjous to a person- having ordlriary .skills in the art at the- 

time the invention was made to test the integrated circuit disclose in Shin et al: 
using the testing method disclose in Higgins III thereby having the pads disclosed 

*. . ■ -.r . - , ■ . . , : . . ' 

in Shin et al. available for testing purposes, in order to reduce process costs 
related to unnecessary packaging of non-functional integrated circuits, e.g. 
forming solder balls on the pads. 



.12. Claims 6, 7, 11, 14,^15 and 28 are'rejected under 35 U;S.C. 103(a) as 
being unpatentable over Shin et al. U.S. Patent 6,515.356 B1 in view of Lin et al. 
U.S. Patent 5,273,938 A. . \ . ■ 

Shin et al. disclose all the subject matter described above in paragraph 9 
but lacks anticipation on disclosing die attach material interposed between the 
first integrated circuit and the second integrated circuit. Lin et al. discloses a " 
method of forming a package integrated circuit by bonding a second integrated ., 
circuit 21 to a first integrated circuit 21 using a . die attach material 22 (see figure 
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4). In view of this disclosure it would have been obvious to a person havi^^ 
ordinary skills in the art at the time the invention was made to use a die attach 
material interposed between the first integrated circuit and the second integrated 
circuit in the primary reference of Shin et al. in order to insulate the integrated 
circuits from each other and to provide mechanical stability during a subsequent • 
encapsulating process and thereby prevent damage to the secbrid integrated 
circuit (see Lin et al., column 4. lines 49-56). ' ■< 

.13. Claims 43-50 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yamaguchi U.S. Patent 6,291 ,892 B1 in view of Higgihs, III U.S. Patent 
.5,291,062 A. 

Yamaguchi discloses a method of forming a package device, comprising; 
• providing a package substrate. 1 2 having a first side and a second side; providing 

■f ■ ; . ' ■ .... 

first pads (11a) on the first side and second.pads (11a) on the second side, the 
substrate having a cavity (see figure 22); arid providing a first integrated circuit 
(10) mounted to the package substrate 12 inside the cavity and connected to the 
first pads, and wherein one of the first and second pads is not covered by an 
encapsulating material 15 and is exposed (see figure 22). Yamaguchi et al. also 
discloses providing a second integrated circuit 10 mounted to the package 
substrate 1 2 adjacent to the second first integrated circuit 1 0 and connected to 

the second pads, wherein the second integrated circuit is mounted to the 
substrate by adhesive die;attached tape 8 and a second die attached material ■ 
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1 . ' .' . * ■ 

1 ■ •* 

supporting member 8 is between the first integrated circuit 1 0 and the' second 
integrated circuit 10 (see figure 22). < • 

Yamaguchi is applied as, above but lacl<s antidpation on indicating that the • . 
first pads and the second pads are further characterized as being useful for 
receiving test probes for testing. Higgins III, discloses a method for making and 
' testing a package device having pads 1 8 characterized as being useful for. 
receiving test probes for testing (see column 5; lines 32-37). In view of this - . 
disclosure, it would have been obvious to.a person having ordinary. skills in the 
art at the time the invention was made to test the integrated circuit in the primary 
reference of Yamaguchi by applying )est probes to the pads 1 1a and thereby 

characterizing the. pads useful for testing as disclose in Higgins, III in order to ' 
determine integrated circuit functionality and to further reduce process costs by 
preventing .unnecessary packaging of non-functional integrated circuits.. - 

14. Claims 38 and 40 are rejected under 35 U.S.C. 103(a).as being 
unpatentable'over Eng et al. U.S. Patent 5,798,664 A in view of Higgins, III U.S. 
Patent 5,291,062 A. . " : 

Eng et al; is applied as above but lacks anticipation on testing the first and ' . 
second integrated circuit by applyina test probes to the first and second pads; • ' 

and disclosing a transfer molding process for depositing the .Encapsulating 

material. ... 

, ' . • .• . ■ ■ ^ .'«.,' ■ 

With respect to testing the first and second integrated circuit by applying 
test probes to.the first and second pads Higgins, III discloses testing an . 
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integrated circuit by applying test probes to pads, therefore it would have been 
obvious to a person having ordinary skills in the art .at the time the invention was 
made to test the integrated circuits disclosed in Eng et al. by using the method of . 
Higgjns, III since it would reduce manufacturing costs. 

Regarding using a transfer molding process to deposit the encapsulating 
material in the primary reference of Eng et al., it would have been obvious to a 
person having ordinary skills in the art at the time the invention was made to 
deposit the encapsulating material in the process disclosed.by Eng et al. using a 

transfer molding process in order to mold the encapsulating material on desire ^^^^^ ^ • 
package, locations. • 



Allowable Subject Matter 

15. • Claims 3-5 would be allowable if rewritten or amended to overcome the 
objection set forth, in this Office action. 

'1 6. Claims 8-1 0, 29, 41 and 42 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim arid any intervening claims. 

Responsejo Arguments 

17. Applicant's arguments with respect to amended claim 1, the rejections of 
claims 2-5. 8-10 28 and 29 under 35 U.S.C. 103(a), and claims 30 and 31 have 
been considered but are moot in view of the new ground(s) of rejection. 
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18. Applicant's arguments filed 02/24/04 have been fully considered but th^y 
are not persuasive. Regarding Applicant's argument that reference number 22 in 
Lin et al. are wire bonds, this argument is incorrect since Lin et al clearly teaches 
using die attach material 22 (see Lin et al. figures 4-7). 

" . ' _ ■ _ , , 

Conclusion 

1 9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Cho, Galias and Terui disclose method for forming 
package devices having integrated circuits on opposite sides of a substrate, - " 
wherein on of the integrated is in a substrate cavity. 

20. Any inc|uiry concerning this communication or earlier communications from 
the examiner should be directed to Angel Roman whose telephone number is 
(571) 272-1681 . The examiner can normally be reached on Monday-Friday • 
8:00am-5:0ppm. ' 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, John Niebling can be reached oh (571) 272-1679. the 
fax phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see httpV/pair- 
direct.uspto.goy. Should you have questions on access to the Private PAIR - 
system, contact the Electt-onie Business.,Center (EBC) at 866-21.7-9197 (toll- . 
free). ' •', ,- , \ 



